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REMARKS 

Allowed/allowable claims 1-3, 5, 7, 9, and 13-20 are all the claims presently pending 
in the application. 

Applicant gratefully acknowledges that claims 1, 2, 15, 16, 17, 18, 19, and 20 are 
allowed , that claims 3, 5, 9, and 13 would be allowable if rewritten to overcome the 
rejection under 35 U.S.C. § 1 12, second paragraph, as set forth below, and that claims 7 and 
14 also would be allowable if rewritten in independent form and if the rejection under 35 
U.S.C. § 1 12 of base claims 3 and 13 are overcome. 

To expedite prosecution, allowable claims 3, 5, 9, and 13 have been amended to 
overcome the rejection under 35 U.S.C. § 1 12, second paragraph. Therefore, allowable 
claims 3, 5, 7, 9, 13, and 14 should now be allowed . 

Thus, aU of the pending claims (i.e., claims 1-3, 5, 7, 9 and 13-20) should now be 
allowed . 

No new matter has been added. 

It is noted that the claim amendments are made only for more particularly pointing out 
the invention, and not for distinguishing the invention over the prior art, narrowing the claims 
or for any statutory requirements of patentability. Further, Applicants specifically state that 
no amendment to any claim herein should be construed as a disclaimer of any interest in or 
right to an equivalent of any element or feature of the amended claim. 

Claims 5, 9, and 13 stand rejected under 35 U.S.C. § 1 12, second paragraph. 

This rejection is respectfully traversed in the following discussion. 

I. REJECTION UNDER 35 U.S.C, § 112, SECOND PARAGRAPH 

Claims 5, 9, and 13 stand rejected under 35 U.S.C. § 1 12, second paragraph. 
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To expedite prosecution, Applicants have amended claims 5, 9, and 13 in accordance 
with the Examiner's suggestion, thereby overcoming this rejection. 

Therefore, the Examiner is requested to reconsider and withdraw this rejection. 

II. FORMAL MATTERS 

Claim Objections 

Applicants amend claims 3, 5, and 9 to obviate the objections to these claims, in 
accordance with the Examiner's suggestions. 

Therefore, the Examiner is requested to reconsider and withdraw these objections. 

IDS Form PTO 1449 

Applicant respectfully notes that the IDS filed on May 6, 2002, properly included a 
legible copy of "Simplified Decision Feedback Equalizer Using Interpolation" (Sanbe, et al., 
Technical Report of Institute of Electronics, Information and Communication Engineers 
(CS91-22 (1991-06) pp. 37-43, as shown by the date-stamped post card indicating that the 
IDS and four (4) documents were filed on May 6, 2002. 

However, for the Examiner's convenience, a duplicate copy of "Simplified Decision 
Feedback Equalizer Using Interpolation" is submitted herewith. 

Applicant also notes that the reference "Simplified Decision Feedback Equalizer 
Using Interpolation" (see volume number CS-9 1-1 7-27, dated June 26, 1991) described in 
the IDS filed on February 28, 2006, is the same as the reference entitled "Complexity 
Reduction of RLS-DFE using Interpolation" (see volume number CS-91-22, pp. 37-43, dated 
June 1991). 

Thus, the Examiner has been provided with a legible copy of the cited foreign 
reference so that the Examiner may review the reference. 
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Accordingly, the Examiner is requested to consider and initial page 2 of the PTO 
1449 Form for the Information Disclosure Statements filed on February 28, 2006 and May 6, 
2002. 

For the Examiner's convenience, a duplicate copy of the PTO-1449 Forms also are 
resubmitted herewith in Appendix A, together with a duplicate copy of the reference 
"Simplified Decision Feedback Equalizer Using Interpolation" (see volume number CS-91- 
17-27, dated June 26, 1991) described in the IDS filed on February 28, 2006, which is the 
same as the reference entitled "Complexity Reduction of RLS-DFE using Interpolation" (see 
volume number CS-91-22, pp. 37-43, dated June 1991). 

in. CONCLUSION 

In view of the foregoing, Applicants submit that allowed/allowable claims 1-3, 5, 7, 
9, and 13-20, all the claims presently pending in the application, are patentably distinct over 
the prior art of record and are in condition for allowance. The Examiner is respectfully 
requested to pass the above application to issue at the earliest possible time. 

Should the Examiner find the application to be other than in condition for allowance, 
the Examiner is requested to contact the undersigned at the local telephone number listed 
below to discuss any other changes deemed necessary in a telephonic or personal interview. 
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The Commissioner is hereby authorized to charge any deficiency in fees or to credit 
any overpayment in fees to Attorney's Deposit Account No. 50-0481 . 



MCGINN INTELLECTUAL PROPERTY 
LAW GROUP, PLLC 

8321 Old Courthouse Road, Suite 200 
Vienna, Virginia 22182-3817 
(703) 761-4100 
Customer No. 21254 



Respectfully Submitted, 





Sean M. McGinn, Esq. 
Registration No. 34,386 
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APPENDIX A 

For the Examiner's convenience, a duplicate copy of the PTO-1449 Forms are 
resubmitted herewith, together with a duplicate copy of the reference "Simplified Decision 
Feedback Equalizer Using Interpolation" (see volume number CS-91-17-27, dated June 26, 
1991) described in the EDS filed on February 28, 2006, which is the same as the reference 
entitled "Complexity Reduction of RLS-DFE using Interpolation" (see volume number CS- 
91-22, pp. 37-43, dated June 1991). 
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using Interpolation 
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Communications Research Laboratory, MPT 



£1 . '<tC£>lZ 

77 ?y 5 'J ^SOObit/s fe(T<£Hg f>y hl/-(- 

H^arCtt. H£. m§SIfili®<Z>ISDN (Inte- 
grated Services Digitan Network)fbiiM£>6ft«t:-5 

s en*. LtztfiT, mmm<Dismitt)i 

mRLtzmzte, &®misizis^T tmsmmma-t 

'■i>>- fx ©ffifc , 64k~ 1 . 5Mbi t/s $ XOWZ^* ^ 

fiSW«ft<ai00k-lllH2 S£<*)£?i?isETDMA (Time 
Division Multiple Access)}*, 4kbit/s?iJg<D&^jb» 
61.5Mbit/s flg^T-^g&g-T, SSW^olMft* 

»a<Sf=*>-vxTffiai»«***lOkHz feLt*;***. 31 

m&<D&m\z «k 5s«Esasa«?i4 7 x-y 

5B»6*l*^fca). «S»3B!»fb»(DFE : Decision 
Feedback Equalizer) ^'(D^ffi&jitRtt^i-y;, 

ofe a, m<Dmwa*am&ttmt&rtTikmi 

fi^Sg/)il00k-300ksyiDbol/s gg© 



DFETfflfBt -SMMjffi^^ajff^Pal r.„ 
£ i: § , 5/ >^;Hsil|jiJSR s Z)^ <*5IJ JTfWbSflD 
mS»<y7°»^'li*-r-5^«t). DFE <Oi8g*;0*&i8L, 
DFECO^^iHSSi:^^. L^'-jT, ^1.5Hbit/s 

l«£®a£-r &7)Uzf x A(Dl83&!><j&®i: & -s . 
*$8St«, tdmaa— x s^^taM^^g^is^fey 

jyx'A^v^Tfibs^^rfijff*^. ztubizm 

ZiltzT-'—Zmzts^Xlt, h U— ->7'S6T*«t»6 
ft £ * >y 7"? ijf§£>rtlf c .fc o T * «y 7"? Uf§£ 3c«b -5 c 

tKcfco. *ftk:ff?sjftffs«ttfi::igtt?gsi*i 

*<512 ksymbol/stf)QPSK(Quatenary Phase Shift Key- 
ing)©ig£t;:-3^T. frt^>Sa.t— i> a >{c<fc9, 

2.1 fl&HHWra^ttStlWfME 

s R (t)=Re[{z(t)®c(t)}exp(j2 7rf c t)] (l) 

z(t) : mm^-xj*> vimx-mmy 4 )is?iz<k 

c(t) : lgj£g&£>-f W-OUXJ&S 



-37- 



BEST AVAILABLE COPY 



•sp-A n t e n n a 
I 

'AGCl 

' i 1 



[AFC] 



i J O u a rf 




Adapt i v e 


Data 


|Demo d . 




equal i z e r 




V-^ 0 s 


c a 
c . 


1 





m 1 DFE£i£if§f«®g!s£ 

*-f , bpf T%mi&<D?$mMmi£&xmm*vz 

^i$£#W£U AGC (Automatic Gain Controller) 
!-££¥i^§ft l/-^;U(7>jfIE<k, AFC (Auitomatic 
Frequency Controller) iz^^y^j VmWSk. (S8 

^cozmz. cc-cu(t)aycSrr-§.^.6tt-5. 

u(t)=z,(t)®c(t) (2) 

z: (t) : znn^-xj-o b'm ^-T^Sff y -f k 
jfJt5#<kgTc(t)^j;.50'T^tf{tl„ 

2.2 ^if§as^kfs<oisa 



or, DFE 

s^j^ffi^#(D<u) a*. ssstc^ftr 
sa^TiEmtciij^-r-s 
2)i§;^eigs&ss!j-.5i^tt-r s 

S2K. DFE (OffifiEB^^-r. DFE ti. ^rUBBI 
T,/2(D#giu1J]|iI^<bllT8lJi5;;* n57^-K7i-7- 
K(FF)gRt, *v7imt,0i-7 4—\**v9 (FB) gR 

vnT«. FFgs^otSiaEi^r-vv-tz^b, il}SiS*5$-r 
.fcotcUjfFr*. -75. ft'J^ffl^ftTtcfcV.Tti. 
FBg&>sa&$[£* v >-fe;U-T -5 <fc 3 tcSJ^f -5 . b fc( ' ■. 
A^T, @2(D«|fi£^i:^c < k^ctO, fi'huttasfett 

-r-s. sfc, dfe it, m&&£7mm(Doib, wm<n 
m&gtmz&f&t&tztbiziz, jBMimxzm-Aisfz 

RLS (Recursive Least Squares) r^JVXAA^S 

ts-s. rls t^j'jxa' 21 zm^tzmmmt. 



Transversal 
F F taps 



filter 
F B taps 



yft+Jr 



y(t + U-tm y(t + r) y(t) 



M t-T Jj( t-2T ) a( l-KT ); 

(t)i 




>a ( t ) 

TGC : T a p gain 
a ( t ) controller 



M 2 DFE^ttfiS; 



-38- 



BEST AVAILABLE COPY 



it. fsnf&iUfs kisses na. r-^gis-m. 



u„=[u(t+J T ^),u(U(J-0 T ^),..-,u(t), 

a(t-T a )' --.aCt-KTa)] 1 

h n =[F-j(nT s ),F-j^(nT B )>- ".FeCnTa), 
Bi(nT 3 ),"».B K (nTs)] T 



(3a) 
(3b) 



Zm = 2F,(nT 3 )u(nTs-i T ^)+2B i (nT s )5(nT a -iT 9 ) 

=hn T Un (4) 



En=2 A""' ie 5 l 2 



(5) 



(6) 



kn = Pn - 1 Un (Un T Pn - I Un+ A. V>" 
• T 

Pn = (Pn-,-k n U„ P»-,)/A. 
hn=hn-i+e n kn 



(7) 
(8) 
(9) 



2.3 DFE <ORfTg^»yr&i:J||»S' n 



r-N pr 



p r a" 



Pre- 
amble 



Data 



03 TDHA7 U-A<7)A-X h fSfiS; 
11 RsfcjW3B^y:/K<Z)BW6 ( r aax= 10 ;u sec ) 



Symbol transmic- 
tion rate (R s ) 


Number of taps in DFE (M) 


16ksymbol/s 


5 


32ksymbo 1/s 


5 


64ksymbol/s 


5 


128ksymbol/s 


8 


256ksymbol/s 


11 


512ksymbol/s 


20 



K=[R 3 r» a x]rai 9 o (10a) 
J£2(l+K)<D«fiHT^V^£'&V^\ J***? < & 



J=2(l+K) 



(10b) 



RLS T;UzfyX^<7)?flSa«DFE <D±?v7 
&M(=J+K) <D2miZittftt&. l^'ot, S/>jK/U 



-39- 



BEST AVAILABLE COPY 



^t^^T. ;CT, ^£7tJliS;*;ft,TlA*DSP<Dig- 
ita! Signal Processor)^, m®. tiai&U. 

R3S200ksynibol/s(O^tca, N„„,<500Tfe^. C 
coma, 1 IMB*-***^ 0<Of5jiiSJS*20kbit/s. 
DSP<OS!lS|Sa%12M0PS t Lfz®£i, 1 ^ODDSP 
vmm^^mmTh 5 <4 \ Rs^OOksymbol 
/sO^^fi, S^-yT'jilJhOTDSPAi^t^S. Cft 

•S. Ltztf-oX, R s *500ksymbol/sJa±t-r-5fe«&5c 
2.4 ^SfiS^SC 
mi it, RLS T^n->;XA{C*JW5«S<D5i:S^ 

m2«, DFE \z&^x*v7®.*mm~tZ>l5i&.T1b 
-5. CO^iCro^fitj^^co^BDE (Bidirectional 
Equalizer)""*^. M5lz, BDE4Vt-x rtSfijl;* 

fro (B<4*#Pfh: Forward equalizing) . 
: Backward equalizing). SotJJOBIS^C 

4«St«C4KJ;»), BDE *Hv>*fc. 

«sft*lfi! *S«st 5 c «fc 0 . ^/htofg^ft:^ 

«(i2/L J i:*5. 

t L T . L ^ > ,K;U#{^ ? . y ng»f f -5 ra^Mi&fRLST 




100k 1M 
Symbol rate(symbol/s) 

14 r 3 t*hr &wE<Dmm (,mm)m 



•Forward equalizing 

Backward equalizing. 



Pre- 
amble 



Data sequence Po f*~ 
a m b I e 



I 5 BDEtfVt-X htftJ*® 





* N d -N poa .., 


Pre- 
amble 


Data 


P o s t - 
amble] 


hp r a 





S6 hWfig; 

10/isec, DFE <Dj9rg* FF* >y T&J=14 

(=2*7), FB^.yrSb6iK=6, ff M=20^ >y ^i: f -5 . {| 

^'JShpr.JftO'hooo^iD^. 1/1— X hrtCOifl 



-40- 



BEST AVAILABLE COPY 



h(k)=- h» 00 + — - h B r 9 
N N 

S=N d +N»o. 



(lla) 
(lib) 

CoroD=(Ni>.- o+N»oa-2Mi ) (7H S +12H)/Nd +4M (12a) 
Nor. : 7"Ur>7'^(Di/> / -K;t^S: 

M. : t§Kfc&rt£/>;iOl4a (=J/2+K) 

tt*#3*®»a© i was/ >jk,hs o <Dmm. 

Sfct, 



Cconv = (N 0 r a+Nd-Ml )(7M 2 +12H)/N 0 



(12b) 



4.1 Hor,tUvc> <DS6S.it 

t" -5 £ 1 § j&^a^+^-i: & o , ^tfeb^b 

AaKfcfcfc. fd=40H2, Nd=200J/>^U Tffofc. 

S7{C, N 0 3$ 03KBER) #tt4ft. 0 

7 J; 0 . Ei>/Na ft<ffiv\«£. S&^tDTFSfc^tt 

fii«^:$<^«c:i:A<^>s. CCTIi, BER=10" e ~ 

£#oT, N„r.tf>SjS<i«26£'r5. 
S3 8 K , N. r ,=26 £ b fe«^<ON C o . K*f -T £ BERiftte 
Npr.©»dfc|H|«fc:, Eb/Na t>i±%W2£, 
Npo.^fcjflff < ^^^i, BESslO^-lO-'^lx 



irr i fd=40Hz N d =200 

1U F — I 1 1 r 



10^ 



i 1 • r 



\3 

Eb/No=10dB 




Npoo 20dB 
— o — 24 
- 28 



J L 



32_ 



—I 1 I u 



10" 1 p 



Eb/No=10dB 
— & — a — a — 



CD 



1a 3 



10" 



r4 



20 30 

Npra 

37 N B r.(c^-T5BER#tt 



f d =A0Hz Npra=26 N d =200 

— I ■ 1 1 1 1 1 1 : 




20dB 



25dB 



20 



Npoa 



30 



0 8 N„,.lc*fT -SBER^tt 



-41- 



BEST AVAILABLE COPY 



B9fc. f««/t?jc— ?£b£t|£a) BER*flx4* 
t. ZZTNp,.=26. N,„.=26. N<=200, E»/Ne=20dBt 

h(k)=h 0 ,, (13) 
f*lffi&!K»ilifc<0»^t4. f„£150Hz fcfcl^T, 

Tl^S. dtUi, 1^—X hg (0.44msec) <Z>|x|H|T 

T'^^Ct^Ltua. 3=ft, 1 »:<OF«jffl^{i, 
C«=fc o * 7 x-2? >^!!6<Otf«JC*5a-p3&« d t 
N„r.=N„ 0 .=26, Nd=200, J=14, 

a 1 0 J; ») , fd i 150Hz »S*»««3IWrao!)Wtttt. 

#K»«LT^*;: eft* 9, m&tb 

X3ti£l00km/h Sflt*T*#jl*«te. jfij^OzSSbii 
1.5GHzBUC«TT*ntf. WW^^HWcfc* 
^i:£^bT^<5. 

£ft. mmis^t, ber>io- 3 <o3sh-c. t&fc&stt 

BER<10"Ttt. tt***J:0«Htel<*<k-r*. b*»b, 
4.3 jUSSffyj^M-r^BERiiftt 

v, set. £*^fig(D)ijsMi=Tf§Ht^rc&£;!>> 

£88&-f Sftifc. 3iiS^M*A9^— ?4:bT BER# 

ix£&tfb£. 

HI lfc. fi&&JS512ksymbol/8, f„=150Hz^tevx 

•5. 

HI 1.1:0. ilttftNftf ST,«Tr**Uf. t^fc/b 



wiji-r -a fz&iz&m $ n-s ff* v vwii'ptt < * * * 




Id (Hz) 



09 fdfC^-fSBEE^tt 




Eb/No(dB) 
BIO Eb/NetcM-T-SBER^Ftt 



-42- 



BEST AVAILABLE COPY 



3);\-* h**o:44nsec4:bft»& i fd=150Hz^TS 

fetTT**Uf , BER Wtt««ifHi:i:&*. 
• ilttffllQftf 4T.feU:-ctt. 3ttttm^<&«t~o 

(BW^fc^a^as*. i6qam ^ii»«?if4a8tj- 



0>+», HK: " «IS»»69fl:«k:J;«ia±«n 
*I£B-II, J72-B-II, 10. pp. 5 15-523, 1989^10 
(2)D.Godard: "Channel equalization using Kalman 



111 LCI* iur KlbL uaLa uattaaiasiun , iun o. 

Res. Develop., 18. pp. 267-273, May 1974. 
<3)ffl*. ASA. 'WB: " »»ilf8k:^tt-sm«»<D 
^Sfe«3M^#tt" , »3feSW-a f J73-B-U. 11, 
pp. 772-778, 1990*11^. 

fcflMBfcfcWtt" , 19895MS3*«fc»£*. B-515. 
1989^9^. 

(5) D.D. Falconer, L.Ljung: "Application of fast 
Kalman estimation to adaptive equaliza- 
tion", IEEE Trans. Comaun. COK-26, 10, 
Oct. 1978. 

(6) j&, " rls 7)iszr*)xi»%m^fzn&mm 
«»ft»<aa!J?tt yjL-$> >tr$z& k & w 3 ber*# 

tt M . ff*t£fgRCS89-25, 1989^10^. 

l&B-il, J73-B-0, 11, pp. 708-717, 19904U1/3. 



xv. 

fd=150Hz ^ N " 




10" 



0 10 ' 20 30 

Eb/No(dB) 

1 1 W£ffllB%/^X—*£\stzia&<DBWft1i. 



-43- 



BEST AVAILABLE COPY 



^ti$gaIfw^a«f3S$8^- <smmm voi.91 No.m 

1991 26 B Wrl 

IEICE Technical Report 

©H^timdUl^ 1991 

Copyright : © 1991 by the Institute of Electronics, Information 
and Communication Engineers (IEICE) 



ftfTPfr $^iitEf£;l3Tl5S8f 

|5 lE^1t$&iHf^ «K C03] 3433 -669 1 

#BfS«#Pd 4ilK2-35300# 

The Institute of Electronics, Information and Communication Engineers, 

T^vn hln h"; Kai T k f" A ? ldg -' 5 " 8 ' Shibakoen 3 chome, Minato-ku, 
IUKYU, 105 JAPAN 



an 0 d Py nn h L ^ * re P roduc ti° n Permission: All rights are reserved 
in » w ° L S P ub,ication m ^y be reproduced or transmitted 
t0rm ° r bv a "y m eans, electronic or mechanical, including 
£ Py " recordmg, or any information storage and retrieval system? 
n,tr?,tn pern " SS,on In w /iti"g from the publisher. Notwithstanding 
instructors are permitted to photocopy isolated articles for 
noncommercial classroom use without fee. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
''tfBLACK borders 

^SflMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
JZTfADED TEXT OR DRAWING 

/E^BLURRED or illegible text or drawing 

Of SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
~" iY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




